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Mwsrptlae es an hm fnuiift ©jcteiilitf# 

apfslicsation® in iudtialaei^l p»Etl®®« a© ■liw 

dfUSfsln® ctf tfidnstrial siisorbei® is »©aiit ®T®s'liiaa^ ®is«iirptifia 
®<|iiillfer&is data la aTallafcl® exter.slTeljr la t!» lltereteat* 

So far as mrk hM baea doa® cm tii® sy»t«« tflopi^paaal-pstiwf 
aiactar® cm th® ^lacalsr Sl«rr®« 1%® data atailall® la 
Ittesmtar© war® cm atfear felaaiy ayatasi* f&« lawaast wasfc 
la as atteapt t© atady Idie iyaaaie a»ft #fwllll3rli» ©Isaraete*^ 
iaticmi mt iMmpsea^mh-mateT alactar® cm .Maltciiiar Stair® 

®da®ri»mst» 

1*1 laaiiiliglmi (Statial 

liicfald ptea® alsarptioa egalll'brls mtng imlacalar 
alrraa CH*S*) Isaa b®ea r«ported preTloaaly by lyi® (1)* 
ala® by Eipllag aad CS)t# aad ocsMiorkara atudiad 

B®a:aylal6C3li®lHwat®3>$.t aad ®tliylaaediiiaaia»* 
wBt®r>^ ayataiai* M ail tbea® aybtaaa it wm abaiai tte 
inr«s®a®« of tlm a®ii<«eda^laibi® athor ttei water 

C«bl4^ ti ooiQ^iiiaat aiaarbai) Itad aa effoat m •tatitlria« ; 
M at^r wardWt tb® ®mm alaglo ooiQ>^«Bt e^atiibrtm etart® 
reproaaota «i|aiiibrltia -eart® far alxtarea^ alaaii prirtid 
Hi® atbor aai^^wiwata tadtridai^ly ar® sat aftoafM ly tiM alawwa 
Kipliitg aai Wri^t aiiem acmetiaSei tliat if ‘i^e laltlai aei^m«» 
a it tee of Hi® aalattcm la iaaa tbaa that r^pixwd ta aiiHizat® 
la -a atatte it to paaaibla ta x«8iav® Hi® 

adacBE^abi® aoepaamst oanpitttaly fron tli® ariirlaal aalattoni* 
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fit- til® |8e®®®Bt work*. preoButlon »r® takes to see tlist 
tSse steTOS were cocpletely tmf&m me m my 

teltial as^fttjit 0 dr aoisturt present woaW lead to ifi^ioearate 
retelts.* 


1.^ Seiiaaie Btu&lm- 


1b these operations tlie flaid mi adsorbent sr® la 
ooBtact the entire bed* witliout i^riodle sefwratloa 

of Us® pbasea* Slis operation soy be oarrlei oat to strietly 
oonttiiBimS'*, steady state fashion i^ai^oterts^ by wir«ent 
of tfce solid as sell as fluid* la the present sosk da© to 
tli© rigidity «f tbs solid adsorbent it mm operated in 
oonttnaooo fasbiim oMr®sterlsed by a awing lifaid bat 
statlsiway solid* ffeis resulted In ansteady state ootid Itlons* 
'i^ere tl;* ©oapositions ciisnge wltli tii»# 

mmrnrnmimh mi 

tlie blfi.siy solatioB (llouii) eontaSstog a strtngly 
adsoi^ed solute at eonoMtxettlon* €o* see passed oontinaoasly . 
down tbroai^i a reJotlyely deep bed of adsorbent ll*S* .Initially 
free ^ afis®rl»te# fbe ap^iaost layer of solid in contsot 
siiai tbs strong solattcai entering at first adsorbed salats 
rapidly and effeetirely and sdiat little solute sas left Is 
tlie solatlM mm sablaintiaHy resored by Hie layers of the 
solid la Hie loser part of tbe bed# ISitislIy tbs efflaest 
frcai bed sas prsetioaliy solhtte free# fb# ai^xtsMt 

layer the bed sas prsotioally ^tazated sol tl^ balk, of 

kte iiMo:ritte piioe over a relatively ai^ros idn^rptioii 
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mnm Is tli» rapMljr C®®Jf 

5 to Tlfeiii son® iS' teicwn a® ]I«T*2# Class fransfsr 

f!i» leng'fe of tli« mm tisnsfer i^ns i® teasfsn^iwt 
of %©i liwgiai * Ih g«j»x®l St is a f must ion of tlie f©Ho»» 
log C3)i 

111 jlSsoxIisnt 

2* Mmtmhent fsrtiolo Sis© 

3* f SaM ?®looll 3 r 
4* flMta faropertls® 

$0 idsmrbat© mniimtmtim In tl» «nt@rlsg flaSi 
and So tlie a^sorbont bsS Ctf afegtnssstliao of aSsorfesnt tma 
bsi not be«9i Mipl©t«) 

S« fs^psiestiix© 

7 «. fxmmwt 

$• 1 te»Tlo «8 bSstosy of tb© systisi 


Mm 3 PKss©d tlufioziti tSi# bottoa of thm iNsi *1^ 

©fflaont ooiisiiatiAti^^ rissS xspiSly to tli# Initial, iralio# 
Thim mMm rise In oos^^tratleo tbs larsalctbraogli 


flis iSiafe mA tlw of sfpisranoe of t!is br«altl3iroti# 
oiarrs lof Itiwoosf greatly tlis ssthod of opsfStSog a flaef bsf . 
aSsorbor# : 



3htt mmmm spurting point for ail m^teiistis^ f iaMS«* 
bed aoislii Ss m dtffsr«i!ttal ttsterial. balaw^^ mrloos 
iMigslii ftrs ttei <lkaxsots3dji^ ty sfssSf|rliig an stsoifptliiii rats 
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m& tsotlierfi stitsatliie* Wnnallj thm 
of tb©®® sift® sisa ©fiiilibsisa vspremkme Sm 
llislttfi fef c^mslSeijetiim® sxf 

mm tim fm mm&miM mhimh mm tmtm^ fmr 
mmfimBim sttitlts# 

I* iMpieiis EIjsetio 

M.fi©ar IS 90 tii® 33 i Wm&ml ' 

5* l&i}|pRi.ir Wiish^iffumlm: M&Smi. 

4 * nm mz m>A&l 


Sin© tic Hog ei t 

Stot i^wisrFtlos proc®s® s® a rartssibla obfniGal 
mmettm la Hi® fom hmlm wm toH !»; fbmiaa ( 4 ) t 


4 # 



4 # S®sl»at 


I»iirriettlc»ia 4 zmte ®:iiq[xrea 9 ii®i Jbs tbla 
MMs 't& m ^migen'ts liKitlisxai* 


l^« hmmk^9mi0i mmm far tblii .aaaal aateii 
tli« «:i£parisiBiital mxxwm m%X at 

mmtmtimm apt« m/em m th® iiodal. aaat JaBfti lisiiia«piita. 
iMiamififi %im wol^mt mmm siaaa toa a^fljr bafoaA ttiia mm*. 
amtratldiiM 


litisJI ^*.11 •* 

pteiiiL: M fWmm. . 

flia noialt ^aaaae 4 Mm$m m& ffllt imi 

«EH» &t ttm ftwmt t# lm peafaaai mmA iM vlAaljr aa«i« AlttmiPi 
astflaatljr iaiNiiaiad ai^ a f laM«ftl»«bsa«a rata axpr«aatai 
Tantaaltii |i)t aai warn xaamtif WmSimm C 7 |t liava liiiM timt 
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©I# ocsdel is also spplicabl© to a partlcl® diffusion 
aae'isanisa aui a eo®blaei flaia f il® aM a diffostee 

saobanias# 

this i!^®l produces tesalrttiasu^ eisnres stellar 
to tbe liaagaite Ktestlc liodal*. althcwiJi fit is soaeslbat 
bat-to* fftia is to be esi»eted liecaas® tbi» mod&l eositalss 
mi Sildltional paxamter (alop& of linear IsotHexsi)# In spite 
of tbts tecreaaed flexibility, tise isodel does not fit well 
at large tallies of e/m mmS. Is tberefore regarded as- tmsstis*. 
factory* 

XsiiiaMglr- leotbem* fllJs^Biffiislmi Boiel i 

fbls ttodel used a Irnipaiir ISotbexa wllti a flald’-'filta 
d Ilf as ion rate expression* An analytical solution for tMs 
fic^el wmi not pomiible and the wtliod of cMraeterlstlcs as 
descrltied by lepldss {8)t was used wltli a dlgitel ocspater 
to obtain a nstBerteal solution* details of l^ts solntlott 
are gteen by Siliii^rdt C9)i* 

fbis sodsl produces breaktliroiti^ oonres estirsly 
different froa Idse expertosntal eorres* as aodel ©tirw 
brealoi leors sloirly ie%i ris*^ mxo steeply tlian tbe experte- 
' Biontal ©ores* 

Tbm >fca»U 

$lis slsip^ appn^cb to omrselatitig fixsd<4!ti 
adsorptto paxtotmom mtui iha mmt maf^l for 4m im putposes 
is ^ SBSS tfSttitfer mete m$«t^ fbis ssdel peoposed by 
Vi^SMils (l$|t and rsdsriirei by c^spbell itiisss its : 



the cssatrollisg mm&tptim 
or tM iMothom oqu&timm ie li«9®d 

#1! til® «xtst®Bce ©f an ©xdtefig® sBem® of ooustwjt long-^ 
aepiiB wlii^ ti» fMM mmmtmtion ol^ogm from .05 €& to 
0i>9f €o« fhis mm la oBtohlUtimS. at th® top of tb« ooXano 
ani la asisiiiei to ciof'e §&m the ootoaaa with a eoaotaiit 
■relocity* ftio»* acoonaiog to the soaei* the height of the 
heit. if it la laxigejr ttei the maae tron&for zmo %t 

hae mo effect m the mmm traxiefer peoaeee# 


fhe pmomt wo 3 ^ le heoeS m the 


..m. MlJUh 

'TPIBIf w iH“ w 
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2 - BIFEMUFIfSilli 

2#1 

fit® eaiSij^iroiis alcoliol Is »i»ei for ’fartMS ^irpoeoo* 
f Jie most isspserlsmBt m% Im th® i>®cttii irrsi®ratis®* foctSa 
l9 prsporoS is foeroos# cssllj?' filtei®lsle mass©® pr«oi-* 
1 ?ttati«as wfttt iaepropjl alcoltol (12) s« It Is also ssed as 
ft ielyrdirfttliig agsntf preservative and solvewt for strais® 
is the preparatios of llstologtc and i^atJaologlo nsterlftl (13) t* 

im for as tli© pirltj of tlie isopro-rjfl. alootooi tli® 
ftsaifsis of siipl# airfetiras wt-tt aster was iiost soearatsly 
ftsi ooRV^iestlf ^irrifttl mt %f tlie «a« «f spsoifio gravity* 
OtMr pliysiofti mollies t tKoeii as Sudor of refraetio® aloiis 
or is mmhVaBittm wiSJi dess tty* lied lisoii ssod mi aaiaewjs 
sotatioso of isopropyl, slooliol or m miactures isopdeopyt 
ftieohol wltli otMr oompoonds*. fli# foliooliig itiyslcftt 
fead %s«i repartei is tli® llterstsr©* 

1* £^«ac of Isfreustlo® for Ssoproi^rt alooltol to 
aqosoiis ftsd oottmisee^ oil soistioms (14) t 

2* Bfiteralisatlos of dtetee'^o wwssaramest (15) t , 

3* iHmsSoo EsfraotOBstsr data opto 25 Toi^ (15) t 

4* Speeifie grartty »t 25A5*€ of afosims solotimaa 
' ; : of 25 fat Ci«)t • ; 

5« ipsoifili iravi% at i0/4o*f si^ lad^ of mtvmtim. 
for itiiito sotetSaas (1T)t 

: 5* Isoorlliii iaii8!i tM tts aMlysl® of 

ofimHmo al^miiioi (fS)t 


reagent iaapttipaii0|. mWx tim 

|8irt% specif icat lass aaeii 


INisslty at 20*C » 0,TO 0*W ©%t. 

Ballfcig Etef® * 81 *- 85*6 
E®s^?aliatil# Setter 0*01RP^ 
iMetii^des amS tmo-tmm 0*1^ 

Eilntlsii of ls@-prop«®ol wem dose os Sag lal^i^terjr 
ilstillei water* 


2*2 Maiecalsg Sieves i 

1/16* c|rlls«rii»l peXlelas of ^lade floleeolar Slew® 
can) $M. were asefl* flie of sas 5A MseA « the 

fact tEat SiMipropasel is sot sdsorteS m im slrre 4ae to its 
^!^l«oo.lar sise telsg larfer than 5 ^aa^troigs* ft was secessai^r 
to regesexate the 'Xi*lt«8» prior to dm to Uto oapaeitj' to 
Msoi^ water fiem ataospJserlc sir* 

Sererai wetliods mm tried for regsReratioB Wm 
liestliig tise sisfes Is a mm st 280*0 soS IMissiBg Orf’ aitroi^ 
tlirooi^ it* file mnt sstisfaotorar mtliod effolwed was to liest 
tlie sieeee' in. a glmo retort for sewesei lioars mslag a laimsen 
lonier wiille at the sswe tiae ewaoiiatSiJg tlse retort witli a 
fei^ vaooiitt M, ottro^ trap mm- Istrodiioei ia 

tM SfWtiai to imerre t%e arteot of r«ieo#xaM.oii« flwi 
eff ioiiooy 'Of regmeratioii mm wmm0^ % fset t&at. ' 
aiftirea regeiiexatei in ttils lamoer fare repaeoiiioitle aioillMjrai 
data* file x^merated sioees mre stored to a deeiostor tefore 

«»« *, ^ ^ . 

2.9 amiuteiM 

fIftesB i£Mi ^ l^t^* was Sessrsei at wmm ten^iowittisra 
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in a stoppered flask containing 40 al* of Saopropanol- 
irat®!!- aisrtar® knoiso coapisitios# fke aintex® wm 
afcakon skuA kept for hmm aaA tJi® coapoaitlon of tlse 
ii!isy|so3c%oA BiX'tisr© ass dotersinsd nstng aapoBixwfib^JMs 
cl»e«»tofra|ii5^ fko tsoaposition of waten to th& aisortets 
plsass was tbin «elc«latieA kjr satcrlal. bslancsi* 


fhim pEticaArart was. rspeatoA wlltj irarloos otl?er 
inttlal. OEiapositioiis to tk« rang# 0 to 20 percent mtw* 

2:«|. i.pi»E»toB asA irooeAure for Qynsalo AAsorotigaa Stoaiois t 

tie tost eolaas cemstotsA of a glass ooliiin of 3/4" 
Ifitsraal fltaistsr# ^fii,i# colraat «»» packed tightly wllii 1/16* 

IS 5A oftto tlie desired bsd the fsed Xloald was 

latrodaosi froit tbe top tbrotigb a son tool, sjbioiisx^tjpi distri* 
tator# fh%M wmt: to snmrs onifoaem distritotiM 

of tlia lliiald a<cre»s tlis emsai ssetioo of too ootoan* fks 
tlm »to of tliB feed liipld ifas iwiasursd a® tog a rotaaotor# 

A so!a«atto diagrtoi of tl« appsfatos 1® mbusm to fig# 

Ikirtog toy glten mn tlss ksd food coapositiisi 

and ftosr rats mm beld otosttot* fbs brsidctoroai^ data Is 
obtaliisi by oollsettog sffliitot strsa* saaplss at torlfws 
tint totortols start tog fwm tos mmm% of totroiiotloii <rf 
tilt food# tlioso swsplss are ««aly«sd astog aapwir iSisaa 
otetoatogii^^* : 

ias olir<»iiatogxO|lilo soporattoii sod toalysls mm eocidaoto 
prodottlitaotly l»y tlit slatito toetmtoato gto 
aoptoatSoa of totottocoa too olatito laotliod was Mia ia 
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'Coliina#*, «olli elirmsste^rsspljj u®® of eolnwi® 
cliarged with solid adsoirlJORts* “ni® 11^,?. IS saa-ple wm 

O'l* frsotioostoi 00 tfe© eoloim Ijj? olutlsm p»>ce®® 
fh® liliiiiS sisliataisee mJmm® sspamtlois lea tli® goslf m& 
plsoei m tl»e €ol««i m®n& of stjltsl»le S^liog iwlc® 
Cayriisg®) siisd tbim S^fTon throfo^ the ooImsb by ® <»rrler 
gas 

fbese were the three auipecte eonsMesreS Jto tb® tla® 
of 

In !I1ie effect I’T® sepeiretloa of tlie !8aifil.e Into It® 
ewpooaial^ 

2« fbe ii«ottfle®ti€ei of ecmpmmt® (ipelltatiw 

analysis) 

3* fb® estteatlofi of 13» siwnsnt® in they wer® 

pt®8<E9it C*iwaiitsti^e soslysii) 

fhe followlisf mm to faefeoss wmm offeetinf , 

t!» sefaasetioBt 

1* Colita® BSaeiaiions 

Cloterssl Btoetey), Cb#) Img^ 

t# tosri solM soff^ 

3# BitxeiiiotiiHi of to saa#!® ®rs9 It® «i®» 

4« to oolias teapei^tits® 

$♦ to notate of to oottler gas 
file gMi tste 

f* fclito priWii»:2* 

Tf Mwrttft — tlac of ^ ftiwaopia^-t 

'IMar^ieflait® oet of oyetatiimai oec^itioi®i toi 
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wXuae or retention tia® mm ehaimcterlatlcii 
of a «s©rtaln coaposiaat* M tlie os©a 'feSisary sysljeffl 

Clooppopaaol-wator) assS tJie 09 ai«>n«ito wer® teoan tutsc® ■ 
retaott^ iroltia© or mtmtim %im was sot ealcti.lafoi as 
oaly “feiro peaks waj?© amllsfele., 

,fh®, latiiiatioBj 

fh«»« ©atiiaatioa fescaa® v®iy s lapis as only two- 
psoks wet© arallablt anfi tii® fraotton of oa® eoapcment was 
tl3« ppo'bloa, f!i® areas of tfe® two peate were oaleolated* 

It was fttff iealt to aeasijirs tM peak areaa accurately heno® 
tlj® pealw were cot wei^ei ky as»«lBg ^ a»ifo»tty 
of pocorfier paper# 

file olircwfttoirapli osei the mwbmm SfQif coloaB# 

It was of tfc» .followlag: 'iiaesslwi 

BlSiffi^tert 1/a* 

flje dole# of ft® wsat SRiitakle carrier gas# together 
with tlse ©<i3?»e©t eliolee of operatiiig cobS itIoEis f «» a glTWB 
sepazatioof was of great laportta^* lki« to tke veil ksMO 
fact tl«t tisi «i 0 ZfflO«iS foeslkilities of gas ciirowiitogzaplsy 
6 ep«ia«d osi tl» properties of the sobtle phase iisea* 
erIreiseXy low Tiseosltjr of carrier gas mmhM oolum of 
him off toleosr* ^ laiwMrtot thing ahont Itie sarrier gas 
•Its physical aafi chwatcal stats shoaM# to the hSglsMit 
poasihle gi^rest he l»ft constant while it Is flowing throizi^ 
the oolxMii iw« ietector*# mm mm m mm matim 

gm as it hm low irlscosity isid him mmmt sonSuctlTi^ 




xavHo ‘vs-n ‘svxhx ‘noxsooh ‘aaxvaodMODNi sxNHwnaxsNi svxax 
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®a wttfe ©t'&er was alss s«®d 

iw# ts tl3® fact that theiaal Sstsetei* i«Mi 

as®€« A ■ ' 

A 1st isf tsultlss WS3SS faced #!tle taing •Sh® 
cliia»iatogi»f&, Th® dlstsrtsi •pmlm were wat table, Itstsrtei. 
pesJai sere iiEiesIrable for leweral reasons* fisey were broad 
at tbe bast*, mming srrer lapping aaja.0efit 'flie 

retentios tiiis of tbe peak war lei wi«i s®Bi>le sise, fb® area 
wa® Inieteraiiaat® as the oiirre approscbei the base Itn® 
asyaptott<»lly* Also the area of a l»©ak soperlaposei os the 
slope of lost amtl'^r.oas sot b« istegrati^ aatoBStSoallf, 

f tgare »"^ls a aaisple oiitpot frow ^ i^mwwttograph 
shodflfig the sepiratlos aiaS slight crrerlsp of the pwks* 
teak .A repri|i»t« Isofifopyl aleofeol* peak 1 rep»®«t® 
eater# 

Hisay mristlois^ were iose t© lis^rete ti» ootiwt 
signal of the iteoafttog^ph i#»* the peai» ssi tlielr orerli^# 
It ims possible Is iiisy says Imt th© trial ewi error was 
ions only m three ^raseters# 

(a) flaw late fOirrier iss) I® oo/bI* 

im} <^Btlty' of Sajeetei Saafle *kpLt 
% mim trial m& error ^ optlsisi ooi^itl«^ fso! 
the flow rati.* teapesator® aai fusiitlty wsre fooisa* % aslac 
thes# ooi^itloisi bolit pealss were septxatsi asS tbs Imoo liss 
smi swila’^isoi for b©."^ Irakis# 

fii' -tftiiis-iii 
WwWw 

j|y|# ., ' 

SiPW' 
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3 - KESULTS 

3*1 Equlliteim (Static) t 

Weight of Sieves * 15 gms. 
Solution taken * 40 cc 


Table 1 

Static Equilibrinm Heaults 


Initial composition 

Weight fraction 

Mnal Equiirbriuii 
Composition 

Weight fraction 

W“ 

' Squtlibrium" Ije'a^'"ing 
gms/lOO gms 

^ \ ioo(*; IT) 

A (1-W) 

.03 

.01209 

3.80 

•06 

.02937 

6.56 

.11 

.03670 

15.84 

.16 

.07180 

19.48 


Data from table is plotted in Ei^re B, 


5.2 Dynamic Studies t 

Mass Transfer Zone. Adsorptive Capacity. Boros ity 
Average Particle Diameter i 

A bunch of sieve particles were taken said the length 
for all particles were found out accurately then the arith- 
matic average was taken ^ and average particle size, D^, ms 
calculated as follows I 

Humber of |«rt ides taken *' 469 ' 

Total -length ; *.v -135*8073 cm* ^ 

Length of «e * « ,289 cm. 
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£ j £^^^S g i . ,t553 
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the pajp^sl^ af tlse 'fe«i «®» aaleuliatei fwaa «i^,©rleit3r 

m miimm in)* 

% 

{jj m^M * C € * ^ X *l3@595f 5^^ 

^ » ♦siifi 

^a-sx'ssfsffliitag to tiiis tise i*(ireM 8 tt 3 f of tSio iw foaoS oot 

• .2f 

lte!8 !?rais8f®f 2<mft (tO)f 

fj. m litaiOtiim flw 

f « fsootiosiol aMlltir of adooa^ot in Iff otltl. to M»mh 
mnx 

f-i m Wmii*k fiao 

:M 

I « €oliim lO'ftg^ 

3^ ■» llMBgiai of IfS 

MaoxftixO' Copooltf t ^ ^ ^ ^ ^ 




mm, 
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^ 3 ^ m gws of adsoift>«ia %s»a|EtlswRi^l^ tia«- fei* gn mf 
aisijrlieat 

t m AM(±ot aolwtiea mmm $tm asata 
m mms ai»iMeij®j3-t 
» l®®i »ss fi»etto« 


fli® of aaooaffetat ia tfae leSi 

f«a? 8« Bei « -J- X i^n/nf X ^ * 45 ac 455 » 5*586 

Fos I2» Bod W 4#§98 «» 

for !§• Bod m 6*656 gMi 

Caloolatlcsii# for Iff mm mhmm la tlao »pi»MiaE* 
forltaoEt data ®nd refRilts mm sii&m ta toBlos 2* 3 4* 

fablo t 

fsrlatloa Wit iti-tti tofoolia IiasBiW 
ISsiMt eoaeostrotioa m t5»81?^ 
f loir m%m m m S eo^t 
1® lo* » 4*316 


mrmm — 

l^oB , , . 



ft 
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.JPl4» id 

T.m 

•tA 

*f CH 

I #iwp ■ ' 

laoSi 





loffot ooaooatxoMem « 13*81^ 
flfflar *»to w 10*5 coAil* 

So S'®# «» 2*tfS 


ta^ 



' ■ 16 / " 

MS 

4*48 

5»l 

S.1W 

dieii 
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fasistteii txf eapaelty wi«i BeS Haiglit saa l«^#l.i« 

Hiaiber 


Cail»atTatl.«l m 15 ,; 


flaw tat© 

©©/»t, i® 1®, 

Qwaatitf of 
B®l Heii^t Maoa?B«fit 
I^Qlj la tB® 1>i4 

ggm 

“XiiSipt'if© ■ "****" 
ca:|«oi%- 
^i/10 gw of 
MsorBeat 


8 

3*3m 

5*^12 

21*5 4*5^ 

12 

4mm 

4*2200 


16 

6mm 

f*a§0o 


S 

5.386 

2*4!^ 

t'0*5 2*1^ 

12 

4 mm 

2*1600 


16 

6«6$i 

2,0100 

fall© 4 



farSatlmi of M*f •S* a®a Moaarptlir© cafioltf wil* 
laKlSNBr at l«i l»®4g|it 

iBIwit ©oaeoisttattatt 

» 10*^ 



l«i H©l#l% w f* 




flow tat© 

, eo/wt* 

10.8 

22*1 55*5 

44*5 

Hfptelia fniibair 




:p©i? 1® ®i* 

1.805 

3,185 3.392 4.680 

m^arn 

4*W 

5.310 7,794 8,802 







( It ) 


4 - I33SCIISSOT OF mmwB 

It wm emelnMM fmm the meehmlmm stuSles #iat 
tit® 8ia|<i£ Eesistauns® to lii® m&BS tracsfer ms licimM 
f tls# Some tRfi'lj^t teto t&e nature of controlllBg proaaas 
was affoniaa fey tfee .S, aotal* flie mriation af tfe® 
with the feed rate and feed height { Pig# C, C!) 
indteated external diffusion* In addition '®te results 
of the nathematioal model indicate that surface sdsorptlon 
may hare m effect on adsonrllon rate* 

fhe relation feetween li*T*2*.P8* Beynolds Huafeer was 

l.f *2. « 2*020 ( Igg ) for t?*m^ 

lf*f.2* • 1,0f5 C lijg ) for 

fhe l*f *2* Ts* leimolds laafeer relation ahowei that the linear 
Variation ms much stees^r for “tee mm concentrated solution 
than for Ihe dilute solution (figure O*)* fhe worh also shoiald 
that the adsorftlve capacity also Increased with the flow mte 
(fafele 3t 4) and that for the sene feed hei#t the M*f«2* 
tnereased with the flow sate ( figure 0)* 

fhe equtliferiiM curve (Static) showed that the loading 
(maximum) was 20 of water nSsorfeed per 1CK5 gm* of sieve 
(figure B» fafele 1) indicating that the presence of non- 
aisorfeafele ieopropanol did not chsaage the single component 
water capacity* At room temperature the static looting of 
water Is 20 sieves as reported fey lerseh (?) t 
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C0^CIZ?31C2|- 

f®r Tmmml ®f fra® Dso-propan©! watsr 

sjsteagi thtm^ aiaorptloEa tisiug 54 l.S. it 1» ©oueluiai 
that test separatimj Is sahisirei st io* isstsr csisc®iiti«ti®R 
anfi th# ,l'5if ttm rats®. At ® girm f law i»t«t the lis®® 
traasfsr sets© is a lte®ar fiiseti«m of ti» sdsorlseRt Mi 
hell^t. 

for th# felraKry solatia® watsrt isopro^l - alcohol 
th« ooatllhrlu® loailsg for water m th« a*S* 5A Is 
tM«p«ai®Bt of th® fimpmttim of the other eoaponoEt* 
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€ • AWEffBH 

6' I S»»kfeli3roii^ Omrwe txmt Bsnilthrlmsi l^ta (22} t 

Th^ eQiiilHsrtois iata f^a® plattisS S) « f!i« 

affXuaiit soiatioa mm of so Josr ’i^ter oonoOTitijatlon aa to 
hm ®wlj0t®Kttal1^ dsiy, so ttot tJi© opesstlng itee paswi 
tferoaf^ tti© origin* fli® opeiatleg line mm -imm to iator* 
&mt thm mtullihriwm mrw& at C® * ♦tCS^ gn saatar/ga alcoliol.. 

m #C0 X *1^ • #9032^ g® mtrnr/m aiaoMl 
% « #95 x *t«t » *10279 m mtrnr/m ^tmhml 



la til® «©o«w^Wjj.teg- tatts 5# oolaao (1) l-iJiti^ talii®® tl" C 
m ite® &p0mtiMg limm h^tmm aaS % aaml mtmm ft) tfe* 
©o»wMi.Sfl*^i»g mi C* mkm ftm t&® «#iiUferi«i i«3rf» 

a| tfe® saw® falsi® mi X« fwm I®* data af ooIim CH) 

war® offiBspistiNil* A worv® fast sissiai) sC ocilisffls ft) a* aiwi®4s®af 

Cf) m ®»itoai» mm p»faif«i ms& ipaifeiiiallir 





Input En -- '82a 

~ 5 % 

ExpmjSrJ Pam 


i I 



eolMfflEi (4) tl3« mmhvm af t»af»fer arsilw corrtSfOsiiBg 

toIu® ®f C (tl“488» f©!* ejsaaapl.©, tM @r®& th® ©urf® 

trm <5 m #003246 to 0 * #04 e^-isls 4*512)# fh% total aattbar 
of traasfar twits ©oipj!«spo»aSjig to tit® aasorpttoc mm mm 

^ oacit ontr/ in ool«®a ?*ISt5# th© 

vafeeo In tlt« ©oligsBi (5) w^im iotomioei# Coltaan (6) i?a« 
ofetelsoi tgr gltfiaiag ®aoh ostrj la eolsnift (t) tf * *fl^i 
ani colaaaa (6) plottoi agsjtost ooiaiiB {5) pro via «d n foaa of 
©ayfs# 

tm%9 3 

CalotiSatioa of lri®lEtltv«gfct Oarvo 
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slooliol 

pi S 20 
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T^rm 1 
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03.*01»f24i 

.*0010 
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142#S 
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*W5 

ao 
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.54f 
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*0125 
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3.788 
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.27*9 

m 

.01^ 

48«S 

4,51® 
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*05 

*02t 

45.5 

#♦11. #3 

'«i06 

184615 

#06 

#0^ 

41.t 

5.1995 
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•Of 

*046 

41.? 

5.S1S5 

,Tlt5 

.6461 


*C^ 
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«.5«5 

jmm; 
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0e.1^ 
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6.2 Oasloalatioii for 

fli# e3ctx«|i#Sjstfea lir^aktliiysu^ ©sirrs vm €T&m fwtm 
©isp©iri!i0iital, fiata p>lst8* fb» ■te«alctf^.j?09#i atirr© «Mi »t®©p* 

®si tb® aotut® ®efie€Sit»tioB in affluent rlse^ saniSljf 
fmm te tMt e# Inesaing solution* flie 5?5 tsput eon- 
cestaeatiiiii m *05 mm mhomn as the fereaicpoint and 

thtf adaosisent was eonsMaifsd as essentially ejdiauste^ t&en 
til© ©ffteent ooiiaeati«.ti©n tod. rises to mom arbierarily 
etosen vslna Cg* cl^se to ®e priselpil ©orsM®s«tio» 
mm tii© %j?©a%tMi?ow^ ti?wp and tia© rn'm^m of tiJ© ; "rm feetsre«a 
Sfld fg* ©le adssrptlon sontp of eonstiwt hmtght % Isols# 
is ttoat pajft «f t!» l>«i in tto con css tmt ion c&si^ 

fmm ^ to %, wm mmemtiag at say tine 

©I© . gnsaitity of solo ■so resio’tei frtm tint swain t tea M 
t!i«. ©asonatios SOB® trm tto fereaktotiat to ejii«i8tlo*i polst 
was thm sliiaded area In tis® fl^sr© (3?)# At breakpoint, mhm 
tilt mm mm still wi^.te tfj© eolnsii, tlj© fract local ability 
of thm &i«ortor*t in tto i»ni still to c&mm’sfb aoltste was f. 

If f « 0, so tfefit tbe adsorbent in tlw mm mm ©soontislly 
satnrattd, tl» tlsii of formation' of the son® at 12»i top of 
the tod sto:ld b© sutotantielly the same as tb© time 
sf©<|tiir®d for the soiwi to trarel a filstane# ©onnl to its aswi 
0m th® ottor Sf f » 1*0, *® soils 

■In li® son© ©ontslisea no adsorbate, the some foswitliM tSjMi 
g^onld to wry stoart, «B9«atlally mm* 

■flito© Itoiting oo»iitliw» 

■fj, » ■■ ■ : 
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M • lit* 
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